The First Department of Pathology (Prof. N. Suwa) , Tohoku University School of Medicine, Sendai On the assumption that Henle's loops supply sodium to the interstitial tissue and produce a gradient of sodium concentration rising toward the medullary apex, the structural principle of the inner medulla would counteract the effect.
Our histometrical analysis did not consequently favor the counter-current hypo thesis.
The above equations are to be used in our forthcoming mathematical analysis on the mechanism of urinary concentration. General histological pictures are demonstrated in Fig. 3 . There was no difficulty in identifying the collecting tubules, but the discrimination of Henle's thin segments from capillaries required some training.
The major differences of Henle's thin segments from the capillaries were that the former had always a recognizable amount of perinuclear cytoplasma even when general cytoplasmic lining was so attenuated as to be indistin guishable from endothelial cytoplasma, and that epithelial nuclei were larger and clearer than those of capillary endothelial cells. On account of these characteristics discrimination of the two components was possible with good reproducibility after some histological training. Histological discrimination of descending and ascending limbs of Henle's thin segments was utterly impossible.
However, the number of loops at a certain medullary height could be immediately obtained from the total number of both limbs, because both limbs must be equal in number. at 5% level. The estimation of Nh was easy, when an eye-piece with lattice was superposed on the microscopical field and the number of each of Henle's thin segments and collecting tubules was counted in a certain surface area. The result gave a ratio of Nh to Nc, and Nh was immediately obtained when N, was known., and from the product LhNh the total internal circumference of Henle's thin segments at a certain x could be determined. The result is shown in Fig. 7 . The general pattern of the figure is similar to that of Fig. 6 , and linear regression 
COMMENTS
With the determination of the equations for Henle's thin segments and collecting tubules the aim of the present study is essentially achieved. The meaning of the result can be sufficiently evaluated only after the derivation of a mathematical model on medullary function, which is to be discussed in a forthcom ing report of ours. In this connection, only a brief intuitive comment seems appropriate. Since the report of Wirz,3 it has been confirmed by a number of in vestigators that sodium concentration is remarkably elevated toward the medullary apex not only in the medullary interstitial tissue but also in Henle's loops. In the formation of such a gradient of sodium concentration the major role has generally been attributed to Henle's loops as a counter-current multiplier system. According to this hypothesis, Henle's loops act as a system supplying sodium to the interstitial tissue. 
